Abstract -Cart-ruts were first described throughout Malta Archipelago; they were defined as abundant prehistoric Bronze Age Man constructions carved in rock although more recently built cart-ruts may be possible. They consist of deep ruts, rails, tracks, grooves and channels that rarely are strictly parallel. Some of them are convergent or perpendicular to others and also they may abruptly change to curved lines. They are placed either in plains or hill slopes with a variable and high inclination, Cart-ruts purpose is not known, as there were no written images, myth or verbal record about what they were used for. A conjoint multiauthor European Union Project on cart-ruts has found no new conclusion except stressing where they had been found: Malta and Turkey (Bronze Age) and also in Africa (Tunisia, Libya and Egypt) and Spain, Italy, France, Switzerland, Greece, Portugal, England and Azerbaijan. Other authors have described them also in Azores Islands and in Lanzarote (Canary Islands, Spain). In the present paper, we show evidence that cart-ruts are found all over Lanzarote Island, mostly placed on hills (volcanoes) tops or slopes. This fact together with their limited length discards their use for transport vehicles. On the other hand, some Malta and Gozo Islands (Malta) pottery decoration dated on 5 th -4 th millennium BC has been found that may represent cart-ruts. This is the first objective and independent evidence indicating that cart-ruts may be dated by other prehistoric information. Also, cart-ruts social, ritual and religious importance is discussed, as they could be used for space and time measurements, including astronomical calculations.
Introduction
The cart-ruts are prehistoric grooves hewn on the rock face of about ten to sixty centimeters deep and fifteen to twenty five centimeters wide, as observed in Malta Archipielago (Fig. 1) . These are deep ruts, rails, tracks, grooves, channels left in Malta"s limestone but in such numbers, variety and confusion that they leave more questions than answers. They are located all over the islands of Malta and Gozo. Cart-Ruts themselves are sunken grooves, ruts, tracks, rails found in rock. Channels are rarely running strictly in parallel. They follow approximate parallel convergent directions; some are perpendicular to others and finally others change to curved lines after a straight trajectory ( Fig. 2 and Fig. 3 ).
Fig. 1 Malta Archipelago

It is 95 Km (59 miles) far from Sicily (Italy), 320 Km (198 miles) far from Libyan Coast and 300
Km (186 miles) far from Tunisia Coast.
Fig. 2
Archaeological site of Tal-Mensija, San Gwann village, (Malta) . 35.911ºN, 14.478ºE.
http://www.cartrutsmalta.com/ 2a -Plain photograph. 2b -A North-East photograph of the cart-rut complex because ruts follow a South-West direction. 2c -A close up photograph of 2b.
The photographs were taken on summer noon day with full sun light which fades colors and also plants and dried bushes are exuberant because of the time of the year.
The purpose of cart-ruts is still an unsolved mystery, as there were no written, images (except evidences shown below in the present paper), myth or verbal record of what they were used for. Maltese historian, Abela (1647), described them and "cart-ruts"
were just as puzzling then as they are today. They have always been interpreted as tracks left by some form of vehicle, but the term "cart-rut" may, in fact, be a misnomer when applied to all of the cuttings. Abela"s clearly demonstrated that they belong to a more distant past, but time when they were made and who were peoples that fabricated them are matters that have puzzled archaeologists working in Malta until present.
Bonanno states: "The enigmatic cart-ruts are too obvious in the Maltese rocky landscape to be ignored in any work" (Bonanno 1993) . They are in fact now widespread throughout the Archipelago and it is feasible that many of them have been destroyed.
Dating cart-ruts is a difficult problem. Great antiquity is suggested by those examples that have underwent geological events; some have been cut short at cliff edges, others have been broken by fault lines and others go into sea (Trump 1998 (Trump , 2002 (Trump , 2008 Mifsud et al. 2000) . Trump assigns their construction in Malta to Bronze Age, but building time maybe stratified depending on each studied site (Arnaiz-Villena et al.
2018
). Cart-ruts are nowadays seen widespread throughout Malta and Gozo Islands. There are extensive studies of many of the Malta cart-rut sites which are nowadays identified and some of them are studied in deep (Trump 2002 (Trump , 2008 Bonnici 2017) . They have been constructed by man and not by Nature because of their intentional skewing and steps and also their sometimes strict parallelism, convergence or curve perfection in many cases (Trump 2008) . They started to be built at Malta around Bronze Age or before at Temples Age (Trump 2002 (Trump , 2008 Bonnici 2007 ) and they may have been continued to be built in later periods (Trump 2002 (Trump , 2008 Bonnici 2007 ). As started above, their function is debated: most of them are useless as rail roads for any kind of transport; therefore, this "cart-ruts" name is misleading. At present, scholars only think practical and present day terms of usefulness. However, the problem of the many cart-ruts use and purpose in Malta is not more important than the problem of explaining why so many megalithic temples were built in Malta since 5 th millennium BC, many of them with precise astronomical intentionality. By homology with temples, one could not discard that cart-ruts are also necessary for establishing time and also astronomical/geographical directions or even being used for a religious purpose. It is widely accepted that both Malta megalithic temples and cart-ruts belong to Megalithic
Culture (Trump 2002 (Trump , 2008 Bonnici 2007; Bonanno 2017) and that some of them may have been built in more recent times.
Cart-ruts exist in other parts of the World including Atlantic Islands (Azores Islands, Portugal) and Lanzarote (Canary Islands Fig. 4 However this multi-author study (Bonnici 2007 ) is missing cart-ruts extant in the Atlantic Ocean, i.e.: Lanzarote Arnaiz-Villena et al. 2018 and (present paper) and Azores Islands (Ribeiro et al. , 2017 Rodrigues et al. 2015) .
In the present paper, we aim: (Medina & Arnaiz-Villena, 2018a , 2018b (Magli, 2016 
Materials and Methods
Malta
Malta field work was carried out with a compass/ inclinometer NS1620 (SAC Electronics, Sutton, Nottinghamshire, UK). At least three different measurements were taken for each value. Also, a Sony Camera Cybershot 14.1 Megapixels Carl-Zeiss lens
Vario-Tessar was used for photograph work. In addition, Android software Ulysse
Gizmo was also employed as compass/inclinometer to obtain azimuth, geographical directions and longitude/latitude. Its software was calibrated each time after one single use and several measures were taken in three different times; also reverse direction measurements were taken for assessing data. Values obtained by SAC compass/inclinometer were coincidental with those obtained by Ulysse Gizmo software in a Sony Xperia G3112 cellular phone.
Lanzarote
Study
Marcial Medina was born in Lanzarote. He is a freelance archaeologist who has searched together with a group of freelance and other archaeologists, every Lanzarote´s corner and has discovered many ancient rock engravings, cart-ruts and other ceramic and archaeological tools. He is a sailor and had knowledge of astronomic measurements. Thus, he measured sunrise azimuth and altitude every day during a two years period (2014) (2015) from the "Quesera"/Cheeseboard de Zonzamas elevation (162 meters, 531 feet above sea level) placed at 29.0005702º North latitude and 1.5677934º
West longitude.
Methods
SPSMAP 60c color map Navigator was used for local coordinate assessment 
Results
Malta
Cart-ruts
Malta Cart-ruts sites in Malta could have apparent similarities with Lanzarote "Quesera"/Cheeseboard; although they need further study. We have examined three of them. First one was placed at San Gwan City center ( Fig. 2) surrounded by modern buildings which had destroyed a great part of cart-ruts. In fact, removing bushes and grasses it was possible to distinguish 6 rock carved channels and 6 strips ( Fig. 2 ). Our construction view may not correspond to the initial builder aim, however, twelve rock elements (prominent and hollow strips), like in Lanzarote "Quesera"/Cheeseboard were recorded; this bunch of cart-ruts is deteriorated and also some of the strips go further up (about 30 meters -98 feet) as far as they became discontinuous, probably because of construction of modern houses and destruction (Arnaiz-Villena et al. 2018) .
Second site was placed at Ta Cenc area on the southern part of Gozo Is. close to cliffs and to the City of Sannat. Again, a structure similar to "Quesera"/Cheeseboard was observed in this case ( Fig. 6a ) and 6 hollows and 6 prominent strips could be traced; this figure is also similar to the lunisolar prehistoric calendar found in Lanzarote ( Fig. 6b "Quesera"/Cheeseboard) (Arnaiz-Villena et al. 2018) . This structure that was more isolated than the first one studied at San Gwan City center (Fig. 2) .
A third cart-rut site was studied at San Pawl tat-Targa because it also had a convergent stem of cart-ruts that had been cut because a modern road has been built (from Salina town to Naxxar town), see aerial photograph of part of the complex in . Cenc, Sannat Town, close to cliffs (Gozo Is., Malta) .
Fig. 6 Archaeological site of Ta
ºN, 14.259º E -6a -Underlined carved strips in order to make it clear that it is a construction similar to Lanzarote "Quesera" / Cheeseboard rock prehistory calendar.6b -Plain photograph.
This site showed a big water ancient cistern entrance and a channel that cuts a cart-rut for facilitating water flow into the cistern; it was done for diverting water directly into big cistern (Fig. 7) . This may indicate a function for some of the cart-ruts, consisting of picking up water. This has already been suggested and discarded by most authors (Trump 2002 (Trump , 2008 Bonnici 2007 ) because these cistern structures have not been found in most cart-ruts places. Notwithstanding, they might be found if looking for them. In fact this cistern is very similar to that found close to Temples of Mnajdra and Hagar Qim (3,000-2,500, years BC), see images in (Arnaiz-Villena et al. 2018) .
Fig. 7 Aerial view of San Pawl tat-Targa cart-ruts complex
Plain forms a 43º inclination with horizontal. It is a hill slope. Yellow dot: place where an apparent site to collect water in a big cistern is found cut into rock. Probably it was a prehistoric water tank, like others already found and related to Malta temples of Mnajdra and Haggar Qim.
Ceramics
No representation of these Malta cart-ruts has been described either by a wide group of international archaeologists in a European Project (Bonnici 2007) or other cart-ruts researchers (Abela 1984; Trump 1998 Trump , 2002 Trump , 2008 Bonanno 2017 ). However, a detailed look of extant and dated ceramics shows that some pottery could have cart-ruts drawings. At Gozo museum (Victoria, Gozo Island, Malta), pottery may be observed that could bear cart-ruts representations. Fig. 8 is a photograph of a medium sized pot that is exposed and dated at about 3,150-2,000 years BC and was found at Ggantija North Cave in Gozo Is. Putative cart-ruts are underlined in red by us in Fig. 8 . A Pearshaped jar is also shown in the same Gozo museum (Fig. 9) . It was found at Xaghra City (Gozo Is.); jar shows lines similar to nowadays extant Malta cart-ruts. Assigned data is about 4,100-3,700 years BC Fig. 9 shows also this same jar decoration marked in red by us. 1999, 2002, 2015, 2017 ).
Fuerteventura has not been thoroughly searched for cart-ruts, in contrast to
Lanzarote Is. However, in Puerto Lajas Beach, close to the capital Puerto del Rosario, structures which may be identified by cart-ruts were also observed (Fig. 21) . However, a geological study must discard that this structure has not been made by sea waters. These structures are covered by water when tide is high. Cart-ruts in Malta and
Gozo Islands are described that either come into the sea water or are abruptly cut on high cliffs.
Ceramics
A wide survey of Fuerteventura and Lanzarote ceramics has not been done. However, two prehistoric vessels shown at Museo Canario (Las Palmas, Gran Canaria Is., Canary Malta ( Fig. 22) . When only exchange and no money economical practices existed, religious, ritual or useful decorative motifs seem to have been favored. Thus, overlooking lines on vessels found in Malta Archipielago where presence of cart-ruts is overwhelming seems to be a mistake. This is the reason because we decided to take into account all available pottery with lines decoration which could represent cart-ruts in Malta.
Malta and Gozo pottery depicted in Figs. 8, 9, 10, 11 and 12 seem to indicate that a representation of cart-ruts is present. This pottery is dated on the fourth and fifth millennium BC (3,000-4,000 years BC), which would be concordant with Trump studies concluding that Malta cart-ruts belong to Bronze Age at least or even at Temple
Period (Trump 1998 (Trump , 2002 (Trump , 2008 Bonanno 1993 ). This would not mean that all described cart-ruts over Mediterranean and Atlantic areas (Bonnici 2007) were built at the same time, only that some of the many Malta ones were built by this time period.
Ceramics cart-rut painting would also mean that were important for the Prehistoric society on every day usefulness, religious or ritual bases (Arribas 1976 ). In addition, the fact that Lanzarote Is. cart-ruts are constructed on the top or on the slope of mountains further refutes their utility for transport by using carts in the Canary Islands and also in many parts of Malta (Arnaiz-Villena et al. 2018) .
Cart-ruts in Malta
Nowadays, cart-ruts are present all over Malta and Gozo Islands. We analyzed in a previous work three Malta Archipielago cart-ruts sites: at the center of St Gwan City (Malta) (Fig.2. ), Ta Cenc (Gozo) (Fig. 6 ) and Taxxar Gap (St. Paul tat-Targa, Malta) ( Use of ancient Malta cart-ruts is much debated but picking up water, associated to cisterns, should not be overlooked. Transport is impossible for the rails do not fit with any parallel railway in most of cases (stop abruptly, impossible parallel curves for a vehicle, no sign of human or cattle sleuths in or on the cart-ruts, with horizontal plain angle close to 50º-60º on hill slopes etc).
Dating may be variable but the fact that some cart-ruts on Malta Island go into the water and others are abruptly finished in Gozo cliffs has suggested that some of them were built when sea water was at a different level than present day one (at Last Glacial Maximun about 20,000 thousand years ago, it was about 120 meters lower). Trump (1988 Trump ( , 2002 Trump ( and 2008 concludes that they may have been constructed at Bronze
Age based on different archaeological and historic parameter which he was studying during 30 years in Malta. Conclusions of Conjoint European Union project specific for cart-ruts, only reflects the lack of a broad view of some specialists (Bonnici 2007 (Medina & Arnaiz-Villena 2018a , 2018b Arnaiz-Villena et al. 2018; Barrios-Garcia 2018) .
Also, while searching for other archeological artifacts, Medina observed the cart-ruts structure depicted in Fig. 21 at Puerto Lajas, Fuerteventura Is. This structure is seen only when tide is low. It means that if it could be constructed by rock carving men and the time of building would have been when Atlantic Sea waters had a lower level;
however, a geological study should be done to discard that these ruts have not been done by Ocean waters. The same phenomenon has been found in Malta in some cartruts which finish under Mediterranean sea waters as pointed out above (Trump 1998 (Trump , 2002 (Trump , 2008 .
Cart-ruts as space and time markers. Culture
Present paper describes for the first time independent measurement for dating cart-ruts in dated Malta ceramics show at both Victoria (Gozo) and La Valletta (Malta) Archaelogy Museums. Dating of some of the cart-ruts may be assigned at Bronze or even Temple Malta Age (Bonanno 2017), if it is admitted that ceramic lines are representing cart-ruts, as it seems. Cart-ruts at St. Georges Bay, Birzebbuga and at Mellieha Bay get into the Mediterranean Sea waters at Malta Is. Sea level must have rising at least 2 meters since construction time (Trump 2008) . Fuerteventura putative cart-ruts are also found under water on higher tide. This would put back quite a lot these ruts building up time.
Fuerteventura non dated ceramics is shown at Gran Canaria museum (Fig. 22) .
Their lines which may also represent cart-ruts. In this case, if representation is confirmed, only social, religious importance of putative Fuerteventura cart-ruts would be stressed. Further studies on ceramics and these cart-ruts are deserved by Geology and dating specialized laboratories.
Cart-ruts significance is now not solved. However, this phenomenon has not been studied in a wider context that should include Prehistory, Anthropology, Genetics, Linguistic and many other cultural traits. For instance, Tara (Telde, Canaria Is.) goddess is a fat goddess (Las Palmas Museum, Gran Canaria) and many Malta goddesses statues also show fat woman; this is also character of many European prehistoric goddesses (Gimbutas 1991 
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